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. The speaker at the July 6th meeting is: 


| Joel Wilhite ~ KD6W 


‘The New ATSC 3.0 Standard for Hams : 


The US broadcast industry is in the midst of 
«major sweeping changes and a technology re- 
“fresh with cutting edge technology to launch 
| new business models. Joel Wilhite, KD6W will 
. recap the results from the FCC auction and will 


«further present parts of the new ATSC 3.0 spec-°* 


[ification for broadcast television, now launching 
in the US. The presentation will highlight many 
- of the new features and capabilities currently 

ie possible in the current system and provide 


some insight into how these changes will poten- | 
"tially impact our hobby. Joel is a broadcast sys- . 


tems designer and the ATSC standards com- 
| mittee representative for Harmonic Inc, and has 
: been a licensed amateur radio operator since 
"1982 and a PAARA member since 1994. 


President’s Corner 


July 2018 


As | write this Field Day 2018 
has just wrapped up and I’m 
still recovering from sleep 
deprivation. There’s still a 
bunch of equipment lying 
around my house, still in box- 
es and bags, and my radio is 
not reconnected. | just 
crashed as soon as | got 
home after another unforget- 
table 30 hours of radio fun and adventure. 


It was a hot Friday followed by a hotter Saturday. | 


*| July 18 


Upcoming Events . 


PAARA General Meeting, 7:00 PM 
Cubberly Community Center, Room 
H-6, 4000 Middlefield Rd, Palo Alto, 7 


Board Meeting, 7:00 PM 9 | 


August 15 
Sept. 19 


Everyone welcome! 
Location: Marty, W6NEV, QTH 


could feel the heat as | loaded up my car on Satur- 
day morning to arrive at the site at 9:30 with gear for 
2 stations and the filters and triplexer. My car was 
full as | drove across the Dumbarton Bridge, with 
things moving around as | made turns. Listening on 
N6NFI, it sounded like there was some issue again 
with U-Haul, but Doug, KG6LWE, was handling 

it. As | got past the Facebook campus, | could see 
our antennas up on the ridge. It was a beautiful 
sight. Pulling into the park brought back memories 
of all those past PAARA Field Days, and of some of 
the people who have become SKs over the 

years. In particular, | missed Rick, N6DQ. 


| dropped off the triplexer at the B stations, and then 
went to the A side of the site. Just as | pulled in, 
Gary, KI6HIG, pulled my van into place, the table 
was put inside, and | started putting gear into 

place. CW-A went together without a single issue, 
so that | had Rick, N6RK, ready to go almost 40 
minutes before the contest started. I’m used to 
working until just before 11. Everything started off 
just fine, though propagation was not that good. It 
seemed like 15 meters was underperforming, de- 
spite a good sunspot number and solar flux index. | 
had to leave to start visiting other sites, but then | 
heard there was a problem with the Phone B sta- 
tion, so | went down to look at that. Then a power 
supply broke on CW B. It wouldn’t be FD without 
some problems. 


(Continued on page 4) 
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| A New Way of Modulation 
by Joel Wilhite - KD6W 
| 


| The next generation of television is starting to 
lroll out. The standard was developed by the 
|ATSC who developed the current set we have 
jtoday. The next set of ATSC specifications 

| were recently developed and published for use 
las the next generation broadcast television sys- 
ltem to replace the current one we have today. 
The current specification was drafted nearly 

; twenty years ago and has become rather dated 
jin our mobile “wireless” world of today. Many of 
|us know all the flaws and pitfalls of the current 
Isystem using over-the-air reception to watch 
ITV. The motivation was clear from the begin- 
ning, the change in broadcast television was all 
| about transitioning the industry from analog to 

| digital. The promise of better pictures was the 
lenticement to get us to buy a new TV as the 
lindustry was not about to limp along selling 

| cheap converter boxes. Even still, there were 
;cries from the public about how we were about 
|to disenfranchise grandma and leave her in the 
| dark without a way to see the new signal. So, 
[the government stepped in to spend millions of 
ldollars and gave us a 40-dollar coupon so we 
;could all afford a converter box. It was said 
|there were millions of people who were not able 
|to buy a new TV. | was recently told there is a 
!warehouse in Illinois filled with those boxes to 
lthis day so needless to say, they are still wait- 
jing to hear from those millions. 


: We are approaching the decade mark since 
Ithe great analog shut off of June 2009 in the 
|US, a day in ham history where the noise level 
lon the 6 meter ham radio band dropped to nev- 
jer seen before levels when all the channel 2 
|and 3 transmitters were ceremoniously shut 
|down. DXers were there to record the moment 
!when distant TV channels from another market 
| would appear out of the noise as the local mar- 
ket transmitters were turned off and they knew 

| how to turn their antennas, being a ham helped. 
| Once all the analog transmitters were turned 
loff, the noise level (S) on the 6 meter band 

| dropped from a constant high of S7 down to $3 
and S2 in most areas. As this is being written, 
it's true not all analog transmitters are off the 

| air. Coming soon, there are some new transmit- 
liters showing up in the low VHF to re-occupy 


t 


|tion” (www.fcc.gov) and “Channel Sharing” pro- 
| grams (www.fcc.gov). When these new chan- 
nels show up, the signal will be different from 
jthe old analog carrier. Some of these new chan- 
;nels may appear as the current 8 VSB digital 

| standard or as the new standard as it begins to 
lroll out. The new signal “ATSC 3.0” standard is 

I flexible, unlike the predecessor. But more on 
{that later. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| The point to all this is the obvious case for in- . 
|novation by making your own SDR receiver or | 
ltransmitter all in software. And in this case, to | 
receive the new 3.0 signals and develop, collab- ! 
jOrate and integrate with other hams around the | 
| world. With all the changes happening more jl 
rapidly in the broadcast industry, it's fairly obvi- | 
lous which way the wind is blowing for the big TV | 
| networks so watching the trends move all work- | 
flows into a big computer, somewhere is a reali- 7 
| ty. The architects of the new 3.0 signal included | 
[some very clever mechanisms to allow a signifi- | 
|cant number of business options and choices in | 
lthose conditions. As the silly saying goes, it has | 
to make “cents” or becomes, hey brother can | 
|you spare a dime? The ATSC committee is : 
| made up of all the brand names you know and_ 
[they have all graciously contributed a significant | 
| amount of work to provide the design of the new | 
I system. There has to be ause case orinthis  ! 
j;case, many of them. And yes, the new standard | 
|is NOT backward compatible with the current | 
|receivers, but so what? This is where the fun | 
begins for those of us hams willing to try.- CU | 
'@ the meeting. 73 - KD6W | 


Vick , AB6SO, demonstrating WSPR to some in- 
terested onlookers 


=e 
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N6NFI Youth Net 


At 7:00 pm, on Tuesdays, on the N6NFI repeater, 
the Youth Net takes place. The purpose of the net is 
to encourage kids to get on the air and talk to other 
kids. 


During the net, I ask everyone attending the question 
of the day. For example, one time it was 'What is 
your favorite Spring/Summer activity?’ It is really 
cool to hear what everyone thinks. 


After everyone answers the question, the Social Por- 
tion of the net begins. The Social Portion is where 
youth and adults can ask and answer questions. An 
example: Where did KM6JUP build a robot that 
could hit a ball? 


KMO6JUP (Josh) is Net Control every other week. I 
really love doing and running the net with him. It is 
a fun experience, I think, for adults and kids alike to 
participate on the Youth Net. I hope that whoever is 
reading this stops by soon. 


-Alexia (KM6LGG) 


Old glory flying in the morning sun on the 40M tower. 
Doug, KG6LWE, driving home one of ~28 stakes that 


4 PAARAgraphs — July 2018 
Celebrating 81 years as an active ham radio club—Since 1937 


(Continued from page 1) 

Everything seemed stable by about 12:30pm so | 
took off to find other FD sites to visit. My first visit 
was the CMU West site, where | met with Bob, 
WG6EIl. | saw their mobile communications research 
van and heard about the first LTE phone call made 
on Amateur frequencies. That was amazing. Then 
| went to WVARA and finally saw the amazing QRP 
setup they have on Mora ridge in Rancho San Anto- 
nio. The antennas were very impressive, as was 
the number of operators and the solar panels. Then 
it was on to the FARS site, which is actually very 
close to WVARA. It was great to see many friends 
there. Next | went to the CARES FD site that Dar- 
ryl, KI6LDM, helps run each year before coming to 
operate at PAARA. Sadly | got there just as they 
were about to leave. Next year I'll get there soon- 
er. Lastly, | headed to the East Bay to visit SBARA, 
where | saw even more old friends and spent time 
chitchatting with everyone. 


| arrived back at the PAARAsite at around 6pm and 
got to say hello to Pink, K7ILA, who had driven in 
from Arizona while | was gone. It was great to see 


eh 


Please Be 


her. We talked and had dinner, including some for- 
bidden items for me, like ice-cream, until it was time 
for me to start operating. | got into the chair at 
around 9:30pm, taking over for David, KEDAJ, who 
had done a long day of operating. He and N6RK 
alternated stations all day. 40m started out really 
great with pileups at around 11:30. It didn’t last, 
though. At around 12:30 things really slowed down 
and didn’t recover. It was a long, slow slog until 
morning. At about 7:30am 15m opened up with first 
weak, then strong signals to the East Coast. N6RK 
took over for me at about 9am, and he had a really 
productive couple of hours. Before | knew it, FD 
2018 was over and the gear was going back into the 
car. It was a great time. If you didn’t have a chance 
to join us this year, | hope you will next year. | think 
you'll really find it both fun and rewarding. If you 
want to see my pictures go to https:// 


k6wx.smugmug.com/Events/Field-Day-2018/. 


Don’t forget that we have our July meeting coming 
up really soon. CU BACK AT PAARA IN JULY DE 
K6WX 


Left, Joel, KD6W, working 6 M 


Below, Clark, K6ISP working on an an- 
tenna 


Below left, Rebar, N6DB waiting for the 
next tower tube 
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29000, 


/e > 


Top Left, Doug, 

KG6LWE, cranking 

the tower with Eric, 
iy | KJGLAY assisting. 


Top right, lunch un- 


ree. {| der the big red awn- 
ae GOTA > 1 | Ing. 


“ 


el | 


Cal 


Center right, Scouts 
working on their Ra- 
dio Merit badge. 


Left, Bob, KD6KYT, 
fee | (with the cowboy hat) 
=|manning the public 
info and GOTA sta- 

tion. 
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1 
' 
‘ 
rT} 
3 Elements for VHF 
i 7 Elements for UHF 


| 5th Come to find out 


| 
Sth Come to find out 


Lath Grilliput/Portable BBQ Gril 
| 


Doug, KG6LWE already thinking about 2019! 
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Palo Alto Amateur Radio Association, Inc. 
PO Box 911 Menlo Park, CA 94026 


Officers 

Kristen Mcintyre, K6wx 510-703-4942 
kristen@alum.mit.edu 
Marty Wayne, w6nev 
w6nev@arrl.net 

Jim Thielemann, k6sv 408-839-6815 
thielem@pacbell.net 
Ron Chester, W6AZ 

ron@taxhelp.com 


Directors 

Joel Wilhite. Ko6w 
kd6w@arrl.net 
Walt Gyger, KEWGY 408-921-5901 
walt@tradewindsaviation.com 

Larry Rebarchik N6DB 650 465-8210 
n6db@arrl.net 

Darryl Presley, KI6LDM 650 255-2454 
ki6ldm@arrl.net 


Appointed Positions 
Vic Black, AB6SO 
ab6so@smrn.com 
Jim Thielemann, K6sv 408-839-6815 
thielem@pacbell.net 
Rick Melrose k6rdm 
K6RDM@yahoo.com 

Public Affairs Position Vacant 

Station Trustee W60TX, K6YQT, W6ARA....Gerry Tucker, NGNV 

Station Trustee K6OTA...Ron Chester, W6AZ 

Property Manager Gerry Tucker, N6NV 

Asst. to the Treasurer....Bob Korte, KD6KYT 

bob@rgktechsales.com 

Doug Teter, KE6LWE 

dteter@wcwi.com 

Historian Position Position Vacant 

Raffle Coordinator Jim Rice, K6AK 

Field Day Coordinator ... Doug Teter, KG6LWE 

ASVARO Rep Clark Martin, KK6ISP 

kk6isp@comcast.net 

John Miller KémM 

webaron@gmail.com 

Technical Coordinator ...Joel Wilhite. KD6w 

kd6w@arrl.net 

QSL Manager Marty Wayne, W6NEV 408-234-8023 

Speaker Coordinator ..... Marty Wayne, W6NEV 408-234-8023 


PAARAgraphs Staff 
Editorial Board 


Bob Van Tuyl K6RwWY 
Ron Chester wW6AZ 
Joel Wilhite, KD6w 
Editor Bob Van Tuyl, KBRwY 408 799-6463 
rrvt@swde.com 
Jim Thielemann, k6sv 408-839-6815 
thielem@pacbell.net 
Walt Gyger, WOWGY 408-921-5901 
walt@tradewindsaviation.com 
Diana Lloyd, KK6YGM 650-988-8882 
dianalloyd76@gmail.com 
Vic Black, AB6SO 650-366 0636 
ab6so@smrn.com 
Position Vacant 


408-234-8023 
Secretary 


Treasurer 408-243 2221 


Director (’17-'18) 408-839-5948 
Director (’18-'19) 
Director (’18) 


Director (’18) 


Membership 650-366 0636 
Database 


Chaplain 408-341-9070 


408 396 4745 


Badge Coordinator 650-367-6200 


650-851-2274 
650-367-6200 
Webmaster 


408-839-5948 


Kristen Mcintyre K6wx 
Vic Black AB6SO 


Back Up Editor 
Advertising 
Member Profiles 
Technical Tips 


Photographer 


VE Exams 


Redwood City Main Library, Community Conference Room, 4th Saturday 10:30 am each 
month and De Anza Park, Sunnyvale, 2nd Saturday 10:30 am each month except Novem- 
ber and December. See website for details and exceptions: http://amateur-radio.org or 
Contact Al, WBG6IMX@att.net 


Electronics Flea Market 


Sponsorship by A.S.V.A.R.O. — Association of Silicon Valley Amateur Radio Organizations 
Second Saturday of month, March-September, 6am—12 noon 
Contact: http://www.electronicsfleamarket.com/ 


PAARA — Palo Alto Amateur Radio Association 


Meets 1°' Friday 7:00pm each month at Room H-6, Cubberley Community Center; Net 
145.230 - PL 100Hz Mondays at 8:30. See our website at http://www.paara.org for more 
information or contact: Joel Wilhite KD6W, KDGW@ARRL.NET, 650-325-8239 


FARS — Foothills Amateur Radio Society 


Meets 4"" Friday each month at 7:30pm 
Contact: http://www.fars.k6ya.org 


NCDXC — Northern California DX Club 


Meets 3 Thursday 7:30pm each month, 
Repeater for member info 147.360, Thursday 8:00PM 
Contact: http://ncdxc.org or Mike Gavin W6WZ, (650) 851 8699 


QCWA Chapter 11 


Northern California Quarter Century Wireless Association 
Meets third Wednesday monthly at Harry's Hofbrau in Redwood City @ 11:30 AM. 
Guests are welcome. Saturday morning net on 146.850 MHz, PL 114.8 


50 MHz & Up Group 


Meets 1‘ Thursday each month at 7pm in the Texas Instruments Building E conference 
room in Santa Clara. 


Contact: http://50MhzandUp.org 


SPECS 


Southern Peninsula Emergency Communication System 
Meets each Monday 8:00pm on Net 145.27, 440.80 MHz 
Contact: http://specsnet.org or Tom Cascone, KF6LWZ, 650-688-0441 


SCARES 


South County Amateur Radio Emergency Service 

Meets 3 Thursday 7:30pm each month, Belmont EOC, Belmont City Hall, One Twin Pines 
Lane, Belmont CA 94002. Net is on 146.445 [PL 114.8] & 444.50 (PL-100) 7:30 Monday 
evenings. Contact: President Gary D. Aden, K6GDA 650-743-1265 (D), 650- 595-5590 (N)} 
Web: http://k6mpn.org E-mail: pres@k6mpn.org 


SCCARA 


Santa Clara County Amateur Radio Association 
Operates W6UU & W6UU/R, repeater 146.985-pl 

Nets: 2m, 7:30pm Mon; 70cm, 442.425+ (pl 107.2) Thur. 

Meets 2™ Mon each month @ 7:30 PM. 

Contact: http://www.gsl.net/sccara or Clark Murphy KE6KXO 408-262-9334 
ARRL/VEC license testing contact 408-507-4698 


SVECS ~— Silicon Valley Emergency Communications 
Operates AAGBT repeater (146.115 MHz+) 
contact: http://www.svecs.net or Lou Stierer WA6QYS 408 241 7999 


TEARS — The Elmer Amateur Radio Society 
Dedicated to operational training, knowledge building & FCC exam testing. 
KVE6R repeater under construction. 


Contact: AAGBT@ARRL.NET 


Most members are Extra Class or VE's. See QRZ dot com/kv6r for class info 


WVARA — West Valley Amateur Radio Association 


WE6PIY six-meter repeater on 52.58mHz. Normally, six-meters is linked with 147 and 223, 
while 441 and 1286 repeaters are linked. 
VHF: 52.58 (-500) 151.4 ctcss UHF: 

147.39 (+600) 151.4 ctcss 441.35 (+5.0) 88.5 ctcss 

223.96 (+1.6) 156.7 ctcss 1286.20 (-12m) 100.0 ctcss 
Meetings are 2nd Wednesday of every month except July, August and December. 
Contact: http://wvara.org, Bill Ashby N6FFC, 408-267-3118, president@wvara.org 


American Red Cross, 
Santa Clara Valley Chapter 


Contact: http://santaclaravalley.redcross.org or Scott Hensley KB6UOO, (408) 967 7924 
fshensley@Novell.com 


(Please send changes to PAARAgraphs editor) 
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LS IAP cetns 
JAMECO a 


Room H6 
ELE € PROCS 


Al) |B c 
James Farrey 
Sales Manager 0 
James Electronics Ltd 
1355 Shoreway Road, Belmont, CA 94002 
Tel: 650°592°6718 x 350 Fax: 650°802°1520 ¢c 
Direct: 650¢802°1511 jfarrey@jameco.com ¢ 


Enter @ 


www.jameeceo unmarked 
driveway 
Cubberley Community Center 
Your grandfather told your father and your father told you. lyend 4000 Mi ialefel Sail Gals Fes CA 94303 


If he had invested his money in real estate he would be a rich 
man today — what will you tell your children? bled Parking 


lic Pay Telephone www. cityofpeloeltd! org 
Whether to invest or reap the rewards of having invested in 
Real Estate, Call KARL DRESDEN, KJ6GUK, full time Realtor 
since 1976 — BRE#00525686 Meeting Location — Middlefield Road 
Terrace Associates, Inc., 777 Woodside Rd., Suite B, Redwood between San Antonio and Charleston in Palo 
City, CA 94061; Office Ph: 650-369-7331, Alto. 4000 Middlefield Road 


Fax Ph: 650-369-7339, 
KARL Cell Ph: 650-274-8155 General License KJGGUK 


Email: KARLDRESDEN@juno.com http://www. foto. mail. ru/list/shkurkin 


Vladimir Vladimirovich 


Badges are ready for 
pickup. 


Editing and Translation Services 
English-Russian-Enalish 


If you would like to 
order a badge, see 


Doug Teter, KG6LWE. 


shkurkin@ix.netcom.com 


Palo Alto Amateur Radio Association 
P.O. Box 911, Menlo Park 
California 94026-0911 


PAARA Weekly Rad lo Net Club meetings are on the first Friday of each month, 


Info and Swap Session 7:00pm at the Room H-6, Cubberley Community Center. 


every Monday evening at 8:30pm Radio NET & Swap Session every Monday evening, at 
on the N6NFI 145.230 MHz repeater 8:30pm, on the 145.230 —600 MHz repeater, PL 100Hz. 


Week Control Operator Membership in PAARA is $25.00 per calendar year, 
s Joel KD6W which includes one subscription to PAARAgraphs 
Doug - KG6LWE $6 for each additional family member (no newsletter). 
Make payment to the 
Jack - W1VSL Palo Alto Amateur Radio Association, 
Rob - KC6TYD P.O. Box 911, Menlo Park, CA 94026-0911 
Rob - KC6TYD 
If you're interested in trying out at Net Control, 
Contact Doug, KG6LWE. It's good practice, 
and lots o' fun! Give it a try. 


Permission is granted to reprint from this 
publication with appropriate source credit. 
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ARV’S, WA6UUT (SK) 
WEDNESDAY 
HAM RADIO 
LUNCHEON 
Our 11™ year! 


P This space is available, the 
- Since May 2, 2007 — size matches the space on 


BLACK BEAR DINER the left. Santa Clara 
Sunnyvale, California 408) 243-2221 
415 East El Camino Real 
(Just “North” of South Fair Oaks 
Avenue on El Camino Real) 
11:30 AM ~ 3:00 PM 


Website: www.blackbeardiner.com 


Tax Preparation & QuickBooks Consulting - Ham discount 


Marty is looking for someone to take over the coffee 


and cookies at meetings. If your interested in helping 
out please contact Marty. 


Many food choices available 
from the breakfast, lunch or 
dinner menus. Ample park- 
ing is available. Walk in & 
“bear” left for our location in 
the restaurant! 


NOT A CLUB, CLOSED 
GROUP OR CLIQUE; AMA- 
TEUR RADIO OPERATORS 

AND FRIENDLY PEOPLE ARE 
ENCOURAGED TO ATTEND! 

Call in on the N6NFI Repeat- 
er, 145.230 MHz, PL® 100Hz 


Until someone is found, there will be no coffee or 
cookies at meetings. 
PAARA W6OTX DMR Repeater 
Frequencies 


SOLWEOLE DEOL CO EOElEOE 


SOFWOE OLD EMW Sl EWOEWElE 


DMR—NOR CAL 
144 — 144.9625 up 2.5 MHz | Brandmeister 
Network PowerFlare® safety lights: 


Ultra-rugged 360 degree LED beacon 
for your emergency kit, car, home ... 
Order on eBay (search for “PowerFlare”) 
or email sales@powerflare.com 


eS eS a sss es eS Ee el 
| Submit items to PAARAgraphs by the 
I 3 Wed to: rrvt@swde.com 
| Text: .doc, .rtf, or .txt 
| Photos: jpg, png or tiff 
wane BOO V 500° F | siomciuonrraione 
NO STICKY 5 J Subscription Problems? Contact Database 
RESIDUE! ELEC. INSULATION HEAT RESISTANCE U Manager: Jim Thielemann, K6SV, 
| 408-839-6815, thielem@pacbell.net 
The highest quality coax sealing tape on the market! Tit @p 


ENTER YOUR SPECIAL COUPON CODE TO GET THE PAARA DISCOUNT 


Order online at www.rescuetape.com - (702) 953-0968 


PAARAgraphs Ad Rates 


PAARAgraphs accepts paid advertisements from non-members. (short personal ads remain free for members in good standing). All ad rates listed are per issue. 
1. Not-for-profit ads by association members for ham-related items and wants. No cost for business card-size ads (additional space at $2.50 per business card size per issue). 


2. For Profit organizations and/or individuals: $5-business card size, $25-half page, $50 full page or back cover per issue. 

These fees may be reduced or waived in exchange for a valuable consideration that is given to the Association or its general membership. Such consideration must be in addition to any existing 
arrangements with the association. The PAARAgraphs editors reserve the right to reject any ad deemed to be not in the best interest of the Association. 

All fees payable in advance by the year with "scanner-ready" copy or text-only ads. Give payment and copy to Ron Chester, W6AZ 


USA 
FIRST CLASS MAIL 


Association, Inc. 


PAARAgraphs Newsletter 


P.O. Box 911 


10 


Accept no substitutes. Produced and printed in California 


Menlo Park, California 94026 
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Palo Alto Amateur Rad 


Ham_RAbio. OuTLeT 


MULTI-STORE BUYING POWER! 


KENWOOD 242550 


TS-590SG 
HF/50MHz Transceiver HF/VHF/UHF Transceiver 


FTDX1200 
TM-D710G 100W HF + 6M Transceiver 


IC-7200 
HF Transceiver 2M/440 Dualband 


a. ie 


TM-V71A FT-450D 
I¢-7100 2M/440 DualBand A100W HF + 6M Transceiver 
All Mode Transceiver 


ID-5100A Deluxe TM-281A 
VHF/UHF Dual Band Digital Transceiver Rory FTM-400XD 
2 Mtr Mobile 2M/440 Mobile 


ID-51A Plus TH-D74A FT-60R 
VHF/UHF Dual Band Transceiver 2M/220/440 HT 2M/440 5W HT 


© RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday 
@ PHONE - Toll-free phone hours 9:30AM - 5:30PM @ FAX -All store locations HRO is family owned and 
fae © ONLINE - WWW.HAMRADIO.COM ®@ MAIL - All store locations operated by active hams! 


ANAHEIM, CA OAKLAND, CA PORTLAND, OR PHOENIX, AZ MILWUKEE, WI WOODBRIDGE, VA PLANO, TX 
(800) 854-6046 (877) 892-1745 (800) 765-4267 (800) 559-7388 (800) 558-0414 (800) 444-4799 (877) 455-8750 


BURBANK, CA SAN DIEGO, CA DENVER, CO ATLANTA, GA NEWCASTLE,DE SALEM, NH ONLINE STORE 
(877) 892-1748 (877) 520-9623 (600) 444.9476 (800) 444.7927 (800) 644-4476 (800) 444-0047 WWW.HAMRADIO.COM 


Contact HRO for promoti ii, Alaska and Canada. Call will be routed to the nearest store. All HRO 800-lines can assist you. If the first line you call is busy, you may call another. AZ, CA, CO, GA, TX, 
VA residents add sales tax. ibject to change without notice. 


